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C、N 质量百分含量和稳定同位素组成（δ13C），然后使用 C/N 和 δ13C 对分粒级
样品中的有机质进行来源示踪，进一步使用三端元混合模型对这些来源的相对贡
献进行定量估算。 
本研究的结果表明：○1 陆源 C3 维管植物碎屑、土壤有机质和海洋浮游生物
是南海北部表层沉积有机质最重要的三种来源，在近岸的 A10 站，C3 植物碎屑
是 10μm 以上粒级的有机质的主要贡献者，而海源物质的贡献仅在 10μm 以下的
组分中占到相当的分量（除了一个异常粒级：20～10μm），而陆架区的 A6 站，
情况正好相反，海洋浮游生物的贡献非常明显，并在最小粒级的组分（<10μm）





















大量的土壤来源的粉砂和粘土，很可能是降雨对土壤侵蚀的产物；在 A6 站 250～
160μm 组分中，存在异常小的 C/N 值（10.7），本研究推测可能是由于微生物在
降解有机质的过程中引入了 N 的结果。○3 本研究结果还表明，不同粒级的有机
质从来源上来看，有“分块”（>63μm、63～10μm 和<10μm）的现象，即不同块
的有机质来源不同，而相同块内的有机质来源几乎相同，因此，对于南海北部的






















Abstracts  Continental shelves and coastal areas are important systems in the production and 
storage of organic carbon (OC). The sediments in these areas account for ~90% of OC 
burial in the ocean. Identifying the transportation and transformation of these OC will 
help us understand the carbon cycle clearly. As a start of transportation and 
transformation, the source of OC is very important, because it is always a crucial 
factor controlling the molecular composition and biogeochemical characteristics of 
OC. Generally, coastal sedimentary OM receives inputs from multiple sources, 
including terrestrial C3 vascular plant debris, soil-derived OM, estuary plankton and 
marine plankton. Therefore, these sedimentary OM is the mixing of OM from 
different sources. They are, on the other hand, not homogeneous in terms of particle 
size and chemical characteristics. There may be obvious difference in source among 
variant grain-sized sedimentary OM. However, there are few researches in this field, 
especially in the South China Sea (SCS). 
    In order to identify distinctly the sources of sedimentary OM in the SCS further, 
two sediment samples from the north SCS, close to Pearl estuary, were separated into 
nine fractions (>250，250～160，160～63，63～50，50～40，40～32，32～20，
20～10μm，<10μm) using the wet-sieving method. Elemental contents (OC% and 
TN%) and stable carbon isotopic composition (δ13C) were analyzed and then 
employed to trace the sources of OM. At last, a three-end-member mixing model was 
applied to assess quantitatively contribution of different sources of OM in 
grain-seized fractions.  
The result indicates that the main origins of sedimentary OM in this area are C3 
plant debris, soil-derived OM and marine plankton. At A10 site, C3 plant debris is the 
significant contributor to >10μm fraction, while OM from marine plankton is primary 
only in <10μm fraction. At A6 site located in continental shelf, on the contrary, the 
signature of ocean plankton is very obvious. Oceanic OM accounts for 67.63% in the 
finest particles (<10μm). OM from C3 plant debris, whereas, is minor in the whole 















concentrated in sand fraction (>63μm), while OM from marine plankton commonly 
increases with the decrease of grain size. Marine OM is major in fine fraction 
(<10μm). A strong soil-derived OM signal is observed in almost every grain-sized 
fraction of surface layer sediments, particularly in silt and clay fractions (<63μm). The 
highest proportion of soil OM is 49.61% (32~20μm at A6), and a great number of 
proportion is larger than 40%. This reflects that there are lots of silt and clay derived 
from soil denudation in particles carried by Pearl River. It may be the result of 
precipitation in the Pearl River basin. An extraordinary C/N ratio (10.7) exists in the 
250~160μm fraction at A6. This data is smaller significantly than others, and it seems 
that it is resulted from nitrogen fixation during bacterial colonization. This abnormity 
represents diagenesis process can remarkably alter C/N ratios although the source of 
OM dominates its C/N ratios. In addition, there is a “grouping” phenomena in 
different grain-sized fractions (>63μm, 63~10μm and <10μm) based on variant 
sources. In other words, OM of different group has different origin; and OM in the 
same grain-sized fraction is from nearly same mixing of sources. As a result, it seems 
that it is appropriate and scientific to group sedimentary OM into three parts (>63μm, 
63~10μm and <10μm) to do biogeochemical research based on the sources of OM. 
Moreover, the comparison between the two-end-member and three-end-member 
mixing model reveals that the two-end-member model that is typically employed in 
geochemical studies underestimates the amount of terrigenous OM deposited in the 
present study area by 40.35% mostly. The results clearly demonstrate that considering 
about soil-derived OM may lead to a better explaination for transportation and 
transformation of terrigenous OM in marine. 
 




















经明显的改变了全球碳循环，突出表现为大气 CO2 的浓度从过去的 42 万年中的
180-300 μll-1（Petit 等，1999）上升到目前的 370μll-1（NOAA/CMDL，2002；王
庚辰等，2002），从图 1 中，我们可以明显看到近年来大气二氧化碳浓度的增加，
在这期间，科学家也发现，地表年平均温度自 1960 年迄今，增加了约 0.6±0.2℃。
由于二氧化碳气体分子的物化特性，及其与地表增温的相关性，使得二氧化碳的
增加被视为温室效应的主要原因，因此要减缓温室效应，就必须全面了解全球碳
循环，进而深刻理解大气 CO2 是如何迁移转化的。 
 
图 1：1958 年以来大气 CO2 浓度的变化趋势图（Mauna Loa 测站数据, 
http://www.hawaii.gov/dbedt/ert/cc/activitybook.html） 

























（1Gt = 1015g）的有机碳进入海洋（Schlesinger 和 Melack，1981），这些有机碳
被称为陆源有机碳，按照全球平均的 DOC/POC＝~1.5（Meybeck，1982），河流
每年向海洋注入 0.25Gt 的 DOC 和 0.15Gt 的 POC，但是同位素和生物标志物的
方法都表明无论是海水中（Benner 等，1992；Opsahl 和 Benner，1997）还是海







生物泵作用就是表层水体的 HCO3－和游离 CO2 在生物的作用下转化为有机
碳并向海水深处输送，其中一部分最终保存在沉积物中的过程，这些有机质就构
成了海源沉积有机质的主体，生物泵作用是大气 CO2 源汇的重要控制因子，因
为生物泵作用会改变表层水体溶解无机碳（DIC） 的含量，而 DIC 含量的变化
























质的来源以及有机质和矿物表面的吸附关系等（Emerson 和  Hedges, 1988; 
Henrich, 1992; Aller, 1994; Canfield, 1994; Mayer, 1994; Hedge 和 Keil, 1995; 























陆源植物的 95%以上（Warrick 等，1987），其 δ13C 主峰值为-25 ~ -27‰，而 C4
植物则表现出更重的 δ13C 值，主峰值约为 -13‰；海洋浮游植物的 δ13C 值则介
于两者之间，主峰值为-18 ~ -21‰(Fry 和 Sherr，1984；Goñi 和 Thomas，2000)，
而河流和河口藻类的稳定碳同位素组成的分布更广一些（-22 ~ -28‰），这主要
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